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LOWER LLAGAS CREEK REACH 3A-5 
DESIGN REPORT 


Job: Lower Llagas Creek Reach 3A-5 
Project: Lower Llagas Creek Watershed Project 
Location: Gilroy, California 
Authority: PL-566 


Summary 


This report represents the final design and channel 
alignment layout of Lower Llagas Creek Reach 3A-5. The 
hydraulic design is based on channel capacity and stability 
requirements. The design flows were Pace avers in the 
Watershed Work Plan documentation. 


Description of Job 


The Llagas Creek Project provides watershed protection 
through channel improvements and through the installation of 
structural measures. This project consists of Reach 3A-5. 


This reach consists of the finish excavation of 0.5 mile of 
earthen channel. Rough excavation of this reach was done as 
part of previous freeway construction. One grouted rock 
drop will be used to stabilize this reach by decreasing the 
channel gradient. The installation of a low flow channel 
and appropriate fish passage measures will be included to 
accommodate migratory fish. Riparian vegetation will be 
restored in areas of disturbance and replaced in most areas 
of removal. 


This reach is designed to provide existing capacity plus 
capacity to preclude induced flooding from upstream work. 


Job Classification 

This is a class VII job. 

The limiting design flow for channels in Earth delegated to 
California Design Approval is 5,000 cfs (bank full 
capacity). The maximum design flow for this project is a 
bank full flow of 9,850 cfs. 
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Design Objective 

The purpose of this design is to develop the channel 
alignment, cross section, and drop structures which will 
provide stability and capacity. 

Basis of Design 

1. National Handbook of Conservation Practices 

2. TR-25; Design of Open Channels 

3. NEH-5; Hydraulics 


4. Chow, Open Channel Hydraulics 


5. Llagas Creek Watershed, Environmental Impact 
Statement/Report 


6. Lower Llagas Creek Watershed Work Plan 


7. Llagas Creek Reaches 2B, 3A & 9, 3A-2 and 3A-2 
Supplemental Design Reports 


8. U.S. Department of the Interior, Bureau of Reclamation, 
Design of Small Dams 


9. Soil Conservation Service, Far West States 

10. ASCE Hydraulics Journal 

11. U.S. Department of the Interior, Engineering Monograph 
No. 25, Hydraulic Design of Stilling Basis and Energy 


Dissipators 


12. Geologic Report for LLagas Creek Reach 3 and 9, SCS, 
by Jerald M. Curry 


13. Soil Mechanic Report for Llagas Creek Reach 3 and 9, 
scs, by Tom Smith 


Design Narrative 
General: The design of this reach meets criteria set forth 


in NHCP Grade Stabilization Structure (410), NHCP Open 
Channel (582), and NHCP Stream Channel Stabilization (584). 
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LOCATION AND LAYOUT 


The alignment of this reach has been developed to best 
fit the existing right-of-way owned by Santa Clara Valley 
Water District 


HYDROLOGY 


The hydrology for this reach is provided in the Watershed 
Work Plan 


The design flow for the capacity of this reach is the 
bank full flow of Reach 3A-4 (9,850 cfs). 


HYDRAULIC DESIGN 


The hydraulic design of this reach is primarily based on 
the requirements of TR-25 - Design of Open Channels. The 
foremost considerations of this design are Flood Water 
Protection, Channel Stability, Environmental Conformance, 
Land Rights, and Channel Maintenance. 


The design objective for discharge according to 
supplement no. 2 to the Lower Llagas Creek Watershed Work 
Plan was to provide "existing capacity plus capacity to > 
preclude induced flooding from upstream work". This 
means the capacity of the existing channel excavated by 
Cal Trans assuming upstream improvements in place. No 
further enlargement for additional flood capacity was 
planned. This design flow is given in table 3A of the 
supplement to be 8,100 cfs. 


The design discharge (8,100 cfs) and bankfull discharge 
(9,850 cfs) provided are the same as that provided for 
Reach 3A-4. No specific level of protection was assigned 
to this discharge in the workplan supplement. It has 
generally been accepted that 8,100 cfs is about a ten 
year frequency event. However, there are no flood 
protection benefits in this reach. The work involved is 
strictly mitigation and stabilization according to the 
work plan. Freeboard for the 8,100 cfs is therefore not 
needed. However, since the bankfull capacity of Reach 
3A-2 is 9,850 cfs, a " freeboard flow" of 9,850 cfs will 
be used as the bank full flow capacity of this reach. 


The drop structure is hydraulically designed as a chute 
with a basin sufficiently long to contain the hydraulic 
jump. The drop structure is located to minimize channel 
excavation. There is one drop structure in this reach. 
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The channel is benched on both sides to provide a 
maintenance road and a landscaping area. 


The computer program "Overbank" was used to calculate the 
water water surface profiles. "Overbank" was developed 
in the California State Design Office by Donald Twiss. 
This program calculates water surface profiles for 
steady, gradually varied flow in trapezoidal channels 
with benches that cause overbank flow. 


CHANNEL STABILITY 


The stability of the channel was calculated based on the 
methods described in TR-25, Design of Open Channels. The 
tractive power method was used to determine channel 
stability. Design values for soil parameters were taken 
from the Soil Mechanics Report. 


In accordance with a previous hydraulic review, a seeding 
mix which included a sod type of grass (Luna pubescent 
wheatgrass) was applied to the channel slopes of Reach 
3A-3 to improve channel stability. This grass failed to 
establish itself. Perennials cannot survive on the side 
slopes because of the local climate. Wheatgrass has 
therefore been deleted from the seeding mixture in the 
vegetative specification. The chute width at the crest 
of the drop structure has been narrowed to reduce 
upstream velocities. 


If sand and silt lenses are encountered during 
construction, loose rock riprap or grouted rock riprap 
will be used to protect the slope and/or invert. 
Additional soil investigation may be needed during 
construction to determine the extent of the sand/silt 
lenses. 


BANK STABILITY 

The SB-SLOPE slope stability program was used to 
determine if the stability of the bank slopes were 
adequate. 

There are no levees at the top of the channel slopes. 


Failure of any slope would not cause the channel flow to 
escape. 
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6. APPURTENANCES - SPECIAL FEATURES 
(a) Fish Runs 
This reach has existing fish habitat. The planned 
channel cross-section has a low flow channel. A 
fish ladder is required to allow passage of 
migratory fish through the drop structure. The 


Denil type of fish ladder was requested 
by the California Department of Fish and Game. 


Submitted By: Civil Engineer 


*) Recommended By: State Design Engineer 


Approved By: State Conservation Engineer Date 
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2. LOCATION AND LAYOUT 


HORIZONTAL AND VERTICAL 
CONTROL 


The alignment for Reach 3A-4 was previously determined by 
the California Department of Tranportation (Caltrans). 
Caltrans roughly excavated Reach 3A-4 to obtain borrow 
material for freeway construction. 


Minor variations in stationing and curve data have been made 
to the original Caltrans alignment. 


Coordinates for horizontal control have been derived from 
those shown on Caltrans Project Plans For Contract No. 04- 
117334. Horizontal control points in the field were 
furnished be Santa Clara Valley Water District survey crews. 


Vertical control is based on a U.S.C.& G.S. brass disc set 
in concrete on the easterly side of Holsclaw Road near the 
junction of Holsclaw Road and Highway 52. A 1977 adjusted 
elevation of 182.85 was provided by the Santa Clara Valley 
Water District staff. 


The elevation of 209.71 for brass cap #301 located on the 
S.W. corner of. the Leavesley Avenue bridge deck was set by 
an SCS survey crew. This elevation was based on the 
U.S.C.&G.S. monument described above. 


Elevations in this area may be decreasing due to ground 
subsidence caused by groundwater pumping. 
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” B.C. 
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STA. 
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PI 
STA. 


STA. 
PI 


STA. 


BTA. 
PI 
STA. 


BTA. 
PI 


STA. 


8TA. 


PI 


STA. 


STA. 


13 TO PI 14 
245+68,. 92 
Pr i4 
250+82. 85 
14 TO PI 15 
250+682. 65 
PI 13 
255+20. 28 
13 TO PY 16 
2358+92. 96 
PI 16 
262+29, 36 
16 TO PI 17 
269444, 44 
PIou7 
272+96.65 
17 YO PI 18 
264079. 37 
PI 168 
286+19. 21 
16 TO PI 19 
297445. 37 
PT 19 
301415, 88 
19 TO PI 20 
307+88, 46 
PI 20 


312414. 08 


i 
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LEAVESLEY AVE. VICI ry 


COORDINATES 
BEARING N53 17 25.0 € DIBT. 686. 7285 
N 198, 953. 165 E 1,695, 718.0417 
N 191, 165.6773 E 1,696, 083. 0480 
N 191, 430. 6867 E 1,695, 745. 6329 
BEARING ON 46 23 28.0 DIST. 582.8754 
N 191, 410. 887 E 1,695, 745. 6329 
N 191,567. 7e52 E 1,695,581. 0084 
N 191, 792. 9455 E 1,695, 55, e232 
‘BEARING «=-N 7-49 57.9 W DIST. 770.4733 


'N 192, 162.1468 E 1,695, 499. 2336 


N 192,338. 9901 E 1,695, 476. 0068 
N 192,477. 6263 E 1,695, 389. 4841 


BEARING N 30 3 31.00 DIST. 1079. 4581 


N 193, 093. 906 E 1,695, @26. 4612 
N 193, 261.0005 E 1,694, 928. eees 
N 193, 433.0705 E 1,695, @17. 4626 
BEARING N27 28 33.8 E 


N 194, 460.612 


DIST. 1547.5510 
E 1,695,562. 2366 


N 194,633. 9962 E 1,695, 642. 0613 


N 194, 866. 8209 E 1,695, 646. 5765 


BEARING N 1 38 532.6 € DIST. 1286. 4534 


N 195, 732. 657 E 1,695, 671. 0460 


N 195, 920. 6603 E 1,695,676. 6016 


N 196, 696. 4236 E 1,695,612. 7611 


BEARING 


N 19 42 53.0 W DIST. 1076. 0692 


N 196, 729. 580 E 1,695, 385. 8948 
N 196, 932.9945 E 1,695, 313. 0027 


N 197, 684. 1656 € 1,695, 162.6271 


CURVE INFORMATION 


Pr 14 CURVE DATA 
DEL 99 40 53.6 
R 380, 0800 
YT 355.5139 
L 321.9365 


PI 13 CURVE DATA 
DEL 38 33 38.6 
R 656. 0000 
T 227.3615 
L 437. 4385 


PI 16 CURVE DATA 
DEL 22 48 33.6 
R 850. 0000 
T 170.4319 
L 336. 4929 


PI £7 CURVE DATA 
DEL 357 59 4.6 
R 352. 0ece 
Y 193.9461 
L 354. 2068 


Pl 18 CURVE DATA 
DEL 25 57 41.0 
R 750. 000@ 
T 178. 88650 
L 339. 6338 


PI 19 CURVE DATA 
DEL 21 13 45.6 
R 1088. 0006 
T 187.4084 
tL 376.5196 


PI @@ CURVE DATA 
DEL 2&4 23 16.6 
R 1080. 6000 
TY 816.0807 
L 425.6178 


ADDITION. 
LONG CHORD 
Pl OFFSET 
DEFL./ 100° 
DEFL./5e° 


ADDITIONAL, 
LONS CHORD 
Pl OFFSET 
DEFL/100° 
DEFL/Se* 


ADDITIONAL 
LONG CHORD 
Pl OFFSET 
DEFL/1¢0° 
DEFL /S0° 


ADDITIONAL 
LONG CHORD 
Pl OFFSET 
DEFL/100° 
DEFL/Se* 


ADDITIONAL 
LONG CHORD 
Pl OFFSET 
DEFL/1@0° 
DEFL/Se° 


ADDITIONS, 
LONG CHORD 
PI OFFSET 
DEFL./ 100° 
DEF. /S5e" 


ADDITIONAL 
LONG CHORD 
PI OFFSET 
DEFL/ 106° 
DEFL/Se' 


CURVE DATA 

429. 2226 
38.6169 
&. 8147 

4.407 


CURVE DATA 

334. 2117 
16. 918% 
6. 7407 

3. 376 


CURVE DATA 

339. 2837 
Se. 1438 

16. 3702 

8. 185 


CURVE DATA 

336. 9341 
19.6683 
7.6394 

3. &20 


CURVE DATA 

368, 4032 
17. 4094 
3. 7296 

2. 865 


CURVE DATA 

422. 4123 
23.0790 
3. 7296 

2. 665 


Lt 


B.C. 
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B.C. 


€.C. 


» c. 
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E.C. 


B.C. 


E.C. 


B.C. 
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BTATION 


PI 2@ TO PI 21 


STA. 


STA. 
PI 
STA, 


BTA. 
PI 
STA, 


STA, 
Pl 
STA. 


6TA. 
PI 


STA. 


STA. 
pI 
STA. 


8TA. 


PI 


8TA, 


STA. 


324+62. 79 


PI 21 


327+78. 65 


21 TO PI 22 


326449, 38 


PI 22 


'333+13.23 


22 TO PY 23 


335+79. 83 


PI 23 


348+78. 95 


23 TO PI 24 


347437, 02 


PI 24 


356+16, 82 


24 TO PI 235 


336+32. 42 


PI 23 


361+46. 62 


23 TO PI 26 


362+46,. 69 


PI 26 


365+92. 51 


26 TO PI 27 


366+86. 26 


PI 27 


WHe+rd2_48— 


BIZP SRR 


COORDINATES 


BEARING N44 6 3.8 DIST. 1 


N 197,984. 685 E 1,694, 293. 6205 


200,978-65% E 1,69, B21, 9023 
N —801,00ers961 -€-4,66)’ daa-e0st— 
N 201, 128,4783 E 


4,654, 
oh, /66,9GIP [6WE 23, VIOE 


622. 2976 


N 198,097.9928 E 1,694, 164, @@82 
N 198, 142.6788 E 1,694, 632, 9732 
BEARING N73 31 7.0W DIST. S28. 7291 
N 198, 164.957 E 1,693, 957.6699 
N 198,247,.9953 E 1,693,677. 0035 
N 198,530. 6237 E 1,693, 753. 0964 
BEARING N15 4 7.@€ DIST. 888.5534 
re 198, 788. @57 E 1,693,822. 4039 
oN _ 199, 105. 9968 E 1,693, 906. 0057 
N 199, 161.7217 E 1,693, 563, 4948 
BEARING N 68 15 82.0 W DIST. 1474. 2263 
N 199,273.097 E 1,692, 934.9174 
N 199, 354, 9932 E 1,692, 458. €031 
N 199, 606.8955 E 1,692, 264. 9740 
BEARING N 20 S7 5S.0W DIST. 763.4038 
N 199,621. 464 E 1,692, 279, 3958 
N 208, 067.9986 E 1,692, 185, eeee 
N 200, 235.0162 E 1,691,981. 2195 
BEARING WN S@ 31 39.0 W DIST. Sse. 5622 
N 200,298. 162 E 1,691, 905.5163 
N 2800, 417, 9954 E 1,691, 760, 0647 
N 808,605. 4371 E 1,691,779. 98359 
BEARING N 6 S S.@E DIST. 594.3491 
N 200, 700.648 E 1,691, 798, 1353 


CURVE INFORMATION 


PI 21 CURVE DATA 
DEL 29 25 4.6 
R 680, 0000 


PI 23 CURVE DATA 
DEL 95 19 28.9 
R 300, 0008 
T 329. 2608 
L 499, 1190 


PI 24 CURVE DATA 
DEL 59 18 17.0 
R 830, 6600 
T 483.8954 
t 679, 8634 


PI 23 CURVE DATA 
DEL. 29 34 4.8 
R 1000, 0006 
T 263.9684 
L 316. 2006 


PI 26 CURVE DATA 
DEL 56 36 43.9 
R 350. 8608 
T 188.5837 
L 345. 8243 


Pl 27 CURVE DATA we 
DEL 62-36-49-6€ 63 so 
R 52d, 0000 ~ 

T Steams 299.692 


L 385.1236- 
$3 9.9G65 


ADDITIONAL, 
LONG CHORD 
Pr OFFSET 
DEFL/100° 
DEFL 38" 


ADDITION. 
LONG CHORD 
PI OFFSET 
DEFL/100° 
DEF /30° 


ADDITIONAL. 
LONG CHORD 
PI OFFSET 
DEFL/ 100° 
DEFL/Se* 


ADDITIONAL 
LONG CHORD 
PI OFFSET 
DEFL/ 100° 
DEFL/Se° 


ADDI T TONAL. 
LONG CHORD 
PI OFFSET 
DEFL./ 100° 
DEFL/Se° 


ADDITIONAL 
LON@S CHORD 
PI OFFSET 
DEFL/1¢0° 
DEFL /Se° 


ADDITIONAL 
LONG CHORD 


CURVE DATA 
419. 0013 
4119. 1288 
19. ©9606 
9.349 


CURVE DATA 
443.5133 
1435. 4353 
19. ©9986 
9.549 


CURVE DATA 

041.6518 

£28. 0474 
6. 7407 

3. 3708 


CURVE DATA 

310. 4685 
xv. 2380 
3. 7296 

2.065 


CURVE DATA 
331. 9274 
47.3344 
16. 3702 
8.185 


CURVE DATA 


~ 827, 0566-—— 


PI OFFSET —66-35e9~ 


DEFL/ 100° 
DEFL/Se° 


—~#14592-— 
8. 7308- 


Gi 


Pree = Ss 
STATION COORDINATES =, CURVE INFORMATION 
NSS 49 SRW 47% 2B 
PI 27 TO PI 28 BEARING mttaer ave DIST. —495,468a— 
BIZSPIZKZS 0/2/72. 15$°20,/ 
B.C. BTA. Eee ered N 56 228. 58 E LB ae Za PI 28 CURVE DATA ise eae ADDITIONAL CURVE DATA 
000 500 DEL 2 —tONG-CHORO—16656963 ~ 
PI 28 N B81 28h i5906- paket E LEH Nes liose- R ee oe Al_OF FSET 10. 6298 — 
74 BI 20/, 340, 0830 / 3733 T —86>9098 25,370 DEF A100" —165-3702-— 
E.C. BTA. IRE TE N B01 bbe 837h—— E 1,783 Seen L 4783737" 14> uz —DEFI-/ 80-8185 
N20°25 03 Ww 323-/07 ‘ , 


PI 28 TO PI 29 BEARING NN -€9-38-18;0-W DIST. 
20/42¥, 2566 69/23BS./290 
PI 29 BTA. -375+12-23— N  -204,386,5378 © 4,661 362 en0e 
378 F°S,0° 
“ve se porn? AT: WS END BUENA WSIA BAIOG E 


P1 29 DEFL. 


STA) 3BPPF BL SF 
WV 201, s-5 Z 9000 
£464,271, S000 


ANGLE e 6 6.6 


3. HYDROLOGY 
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4. WATER SURFACF PROFILE 


WATER SURFACE PROFILES 


Design Flow 
a. 9850 cfs-capacity 


b. 8100 cfs-stability 
c. 5000 cfs-stability 
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WATER SURFACE PROFILE FOR 9850 cfs 
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aed 


1 


a teaha 


Perera 


ALE ri 


4 


L 


Perel 


oN 


ey 


Warohd 


behead 


a Mote 


BAleEO we Yt 


5.53 1,0 : 


fae Ll.oo? 20 US 
stay? 237 Sve 1340.23 


(+f. Bre a Headioss FactersO.000 + Total Headlass20.009 ft. 
341+30,00 BO0G,00 G. 708 11.682 | 206.814 
4.97 4.10 o.07 wise. de G.9s 19716,04 
DATA FILE: : ArSuUBEsS [AS 
STATIGN Q Dc DEPTH: _ = HE AREA 
VMAIN VLEFT VAIGHT CUMAIN QLEFT QRIGHT 
- Brey, 0003807 Headioss FactorsO,100 - Total Headloss=0.0d ft. 
: i 
341+60.00 BOG a0 mg. 41.708 — - 208.641 YEP EZ 
4.73 1,05 6.56 3198.06 S.7Z 1¥ZO,43 4. 
Sf50.000732 Headioss Factors0,000 Total Headlosss0.026 ft. 
341495 ,00 BOO 6a 5,622 11.749 206.567 1010.0 
4.59 3.00 6.18 3200.94 5.45 1724.35 | | 
M4 
: 1 et | 
‘ BO. O006ERH Headioss Factors0.100°— «© Fotal Headioss*O.004 ft. 
3424 0-00 6000.00 G.674 11.760 “ ' 206.671 1022.9 
4.46 O.77 6.73 Billy. 36 6.27 1923.85 
SEO, 0006820 neadloss Factor®0,Q00 Total jHeadioss=0.015 ft. 
S4S+24,00 GO]. aN 6, 383 11,802 206,885 1084.9 
4.28 0.92 5.87 BOTS 97 6.01 2126.35 : 
/ ’ 
SHO .000k4S Headloss Factors0,100 Total Heagioss20,011 ft. 
Ge : 
342+40.00 5000.00 5.213 11.826 - 206.896 1126.7 
4.00 | 0.36 S.60 — 2745.06 4.70 2133.06 


'SFFO 000450 


3424+80.00  §000.00 


3.68 O79 5,34 | 


“Sf 20, 00037% 


3424+84 500 “6000.00 


3.83 0.72 2.81 | 


ta sor LQFal) .OQOBOT.. ; Headjoss Factor2#0.000 


95 2,77 | 


4 ’ 
i£.40 ,00Uz6s 


ee hw 


i 
1 


343+18.00 6000.00 


4 
3.38 0.60 z.57 | 


'$f20,000271 


Headioss Factors0.300  , Total Headloss*0.033 ft. 


foe aren ee viepweedet be : 
4.594 WL.S9,  ) ZOG.9Zz9 1233.7 
2841.10 4.30 2467 ,33 
: } | 
i Headjoss Factors0.300  ; Tota] Headiosss0.025 fr. 
. of ¢ 4 
4 OTE . WBE Zena y auek red . 1400.1 
4606,74 3.72 S94 46 4 ‘ 
i ere 
4 Tota] Haadlioss=0.001 ft. 
rea sides ete Aa wees “ Nava ve 
" B.440° 16.026 ° 06.954 1841.0 
4637 67S “ 3,83 TleiZa | 
Kea gah ; lites i 
Headjoss Factors#0,g00 = j. Total Headioss=0.003 ft. 
ae ; po 4 . 
wh * 6.440 LBL 99E oh + 206,962 1636.6 
4323.97 3.30 $46 6 BS if 
Headloss Factors0.000 . geal Headlusss0,00% ft. 
: : ee one ; 
2440 16.9783. + ZO6.971 1S32.3 


343+43,00 = 4 SOOM.00 


3y 0.61 Z.60 


3.31 665.14 


VEL IC 


S.iny 


4.981 


4.05a 


4.607 


4. USE 


4.082 


3.0721 


Bohs 


ee eee 


VA 


INV Et. 


1v4,70 


v4.71 


W94.72 


174.73 


194.74 


174. 7e 


ve. 7G 


PN. 7E 


vO, 


LvO.R4 


Due, 


SAN 


24th 


tink 


etl Ss 


Aleta 


Dead 


bette t 


STG IU TU Gh Lo. ead SUG. 'Y ob mesa. 
3.66 0,8 te 3.07 16.72 
Se \ fj Headless Factors0,300 © Total HeadlosssO.031 ft. 
B45+70.00 8900.00 £700 14.216 » £07,008 
3.62 0,60 2.76 3708.90 3.26 Se2o43 | 
DATA FILE 1 A:SUBZSTAS ee aaay 
. fee ae 
STATION a De DEFTH . «| HE AREA 
VMA IN : VLEFT VRIGHT GMAIN GLERT. © a RIGHT 
ee, us ' te : 
“Gf=0.000471 — Headjoss Factor=0,300 ‘.Tptal Headioss=0.087 ft. 
2. Te eae eda odes 
343+80:,00 5000.00 Li 6a ZS 1° 1Z.433 + 207.063 984.5 
4.64  O682 3.46 9° 3625092 44 BSB EI Fs ree 
we 2 wa Big y . oe : : woe ag 
:8f=20,001023 Head{oss Factors0,300 " Total Headioss=O,1Z1 ft. 
i oP ‘ Po Ses : z . een eA a Ye od ‘. 
3434+590,00 6000.00 | 6.846 > 10.520 2 207.184 703.3 
6.90 1.18 4.46 3491.84 6.44 > 498,70 | 
Sf=0,00Z676  Headluss Factor#0.300 | Total Headioss=0.373 ft. 
344+ 0,00 5000.00 7.034 8.074 ° 207.566 481.0 
BIT + dW9) 6.06 B44. 96 10.4) 5 B¥T.8S i 
i] 
{ 
wt 
‘ ry 
‘ 4 
fo 
4 
/ 
a fees om 
: 
aa 
oa « ’ ree a) be vf. 
tony ne : 
. jose 4 
; 
ne . > 
M " i 
pas + : ' ' 
sie wei ‘ j te if 
- 4 H a 
ry ! 
a : 1 " 
- re i i 
a OT - i ‘ 


VELOC 


7.110 


11.087 


TO sii 


ive. Os 


IWV Ei 


Vv4.17 


1y7.53 


Meteo 


ALP ria 


4.024 


1.024 


La he os 


bed 


''WASPZ’ “SUPERCRITICAL MATER SURFACE PROFILE 


LLAGAS CREEK REACH 34-5 


Dpeopta 
COMPUTED BY: D. HALLSTROM DATE: 7/26/90 


$000 cS 
DATA FILE: A:SUP2STAX.S CHECKED BY 


STATION u 8B Zz Oc DEPTH AREA VELOC E.G. INV EL 


ft cfs ft ft ft 


344309.20 000,00 34.00 2,00 7.802, 


sq ft fps ft ft 


PAGE 1 


Pz $002 cfF 


Ki e3 (Ferm Loss) 
wr G03 CROVTEP Pack 


DATE: = 


W.S.EL SCG FREE FROUDE SEQUENT 
ft BOARD NUMBER DEPTH 


502 IT 13.60 209.43 199.06 206.86 9438 1,00 7,50 


n=0.0300 $0=0.166667 - Sf=0.012463 Headloss Factor=0,300 Total Headloss20,973 @t, Se*0, 105565 


34440000 5000.00 37,61 2.006986 = 5.204 200.2 19.21 208,46 197,53 


202.73 6.51 1.63 9.08 


00,0300 S020, 166670 $f20,028601 Headloss Factor#0.300 Total Headloss=0.840 ft, Ge=0.083694 


343470,00 6000.00 45.71 2.0064, 


186 226.3 22.09 = 207.63 196.86 


200.05 5.29 2,059.46 


1=0, 0000 S0=0.166670 $f20.044175 Headioss Factor=0,300 Total Headiosss0.879 ft, Se=0,067301 


343r80,.00 8000.00 61,80 6,00 OF, 


523 207.3 24.12 206,75 194.19 


197,72 4.52 2.40 9,56 


10,0300 $020. 156660 Sf20,060961 Headloss Factor=0.300 Total Headloss20.965 ft. Se=0. 075684 


343+70,00 5000.00 87.90 2.00 5,729 3.046 194.9 25.66 205.80 192.53 


195.57 4.05 2,71 = 9.54 


50,0300 Go=0, 100670 Sf=0,076849 Headloss Factor=0.300 Total Headloss#=1,075 ft, Se20, 107129 


343160.00 6000.00 64.00 2.005.414 2,687 186.4 26,83 204,73 190.86 


193.55 3.69 2.99 9.45 


Q\ 


Ww 
q a H j 4 
es ae Nae wo 
- i ; 1 3 
- . . rs) 
DATA FILE: A:SUBSSTAK.5 Ne 
: : i o 
i SUBCRITICAL WATER SURFACE PROFILE; 
: UPSTREAM OF SAS RiP? i oO 
is . 
i STABILITY-S0Q0 CFS Oo §£ 
Ret E 4 
( ve ony ey ; ; 
COMPUTED BYs DATE: ‘+ CHECKED BYr oe! DATEt of 
STATION a De "DEPTH | “AREA VELGC INV EL weeEL | ALE THA fe aaltee sie O § 
‘VMAIN 9: VLEFT VRIGHT :  QMAIN ~~ GLEFF- wre ot 
344+ 9,20 000,00 7.603 TA GLQ! "1 F09. 434 “868.1 13.582 199.06 E0087 1.000 cattbt scot UO & 
0.00 0,00 0.00, 0,00 O00 ogo ‘ } 
BPrO.007Z17 —- Headloss Factor=0,000 | Total: Headloss=0.029 ft. O § 
jane . os “ples ee so. FORRES be tee mite fobs as feat tee as * ‘ 
344+13.20 500.00 7,603 7.849 9 BOR 46E 390.1 12.918 199.06 Ete 4 Lou eeipestad 4 
:13.34 0,00 9.00 6204.16 0.00 °° (0,097) - OY & 
1 : ou : & sue pia. . 3 
BF #0 .006452 Headhoss Factorad.000 -- . al Headloss+0.026. ft. oO 4 
\ B44gedT62 6000.00 17,809 - + + ROOKET we -B9F.0 12.832 199.06 E07 U8 1.oou the Ves } 
12.73 0100 0.00 £079.25 ° * @,00 Ee a é 
i : 2 qinotea, TRS Sie , 
BF20,006107 Headlass Factora0.000 §|. Total Headioss=0,024 ft. : 
. ‘ } Bataene fee Pitt : 
3444Z21.20 5000.00 7.503 ‘  §,086 °* ' 209.811 405.7 12.325 17.07 Payee T.a0u ae 8 
12.47 0,00 0,00 Suse. 7Z _ 0,90 “OeO0 | 
“SF=0,. 005881 Headloss Factors0,000 | Total Headioss=0.023 ft. oO 
344+28.20 SOOO .00 7,603 @.170 ~- | 209,833 411.3 LE.187 199.07 Eutend 1.000 ou 
12.27 0,00 0.00 2048.27 0.00 a;0a * +] 
St=0.005644  Headiass Factors0.000 | Total Headloss=0.023 ft. 4 
Se iinet? Spee 
3444+29,20 O00 .00 ' 7,803 : 8.244 pias 209.855 416.2 12.013 yy .07 eu ae 1.000 ee a 
12.11 0,00 0,00 S041. 7e 0,00 9.00 | 9 
Bf 20.00544% Headioss Factor#0.100 Tota} Headioss=0,02% ft, 
3444+33.20 SOI. OW 7.603 G42 209 . BZ: 421.9 12.060 19.07 dt A Let bese yt ey o 
11.96 0.00 O60 BOd7 98 | 0,00 0.90 1 
St=0,.008254 Headloss Factor=0,100 | Total. Headlass=0,0c6 ft. o 
344437 620 BOOD.O6 7.803 8.403 209.607 $26.9 11.71z 17.07 chee ti otha mod 
11.81 0,00 0,00 8041.20 0,00 9.00 7 o 
Stso, OOgar4 rvadioss Facturs0,100 Total Headless=0,028 ft. a 
H : %. 


'Sf#0, 004134 


B44+77, 20 SO0Q 
%.O3 9.00 O.ag 


SEO. O0SG08 


344+31,20 Saou, 
9 aS O.00 O.e4 
SfEO. OOS5365 
344+95.20 5000, 
oS. 9S 1.4 


3 c.07 
BFEO, 003450 


ies Fey 


Pale) 7.166 


MEADS rar but =O. Lu 


Headloss Factor2Q.100 


TOG. LY 4,00 


Headloss Factar=0.100 


va TAO 


0.00 


Headloss Factor20.100 


ao > 7.078 . 
HB. 33 4,02 


rHeadtass Facctar=0,100 


v.d4y 


9.417 


9.607 
17.81 | 


fotalt Meadiaso s+ rt. 


34444613 0 7.23 S825 E07 604 425.4 
11.56 a 0. Sr GOSS. oe a. 00 o.00 
 GFs0. O048S4 Headloss Factorsg.100 Total Headloss=0.023 ft. 
oe ial . 
B444+425Z0 6000.00 7,603 &.532 209.675 439.1 
11.46 @,00 0,00 6029.65 a.00 0.00 
DATA. FILE Ai SUB3S FAX. 6 booger beige es 
< fae 1 
“STATION Lag . De - - DEPTH ee HE AREA 
VMAIN. O° WVLEFTS ° WRIGHT OMATIN QLEFT, "* ‘ORIGHT 
es ; 7 ; : 
; ff var ay iv 
Aa Sina. 004649: Headjoss Factors0.100 ==! “Headiosss0.032" Ft. 
: . Woe vee get gery iu 
 G44+83,29 s00d. 00 7,453 754 Bee #09. 707 : 485.2 
11.28 aa oa £120, 39. 0.00 0,00 FS 
a “Headless Factoraa, sae a Fal Head! oasa0. OZ8 ft. 
" my tae + eee wove Peg ede a 
444467, 20 ‘000, oo +. 7.404 rere) 209.734 469.0 
10.87 0,00 0,00; 6100.28 0.00 0.00 L 
ieBF20, 003803 Headjogs Factor30.100 | Total Headlosass0,. O25 ft. 
344+61,.20 G000,00 7,958 Se ie B.99S- 209, ~T67 431.6 
10.86 0,00 0,00 E087. 62 0.00 “0.00 : 
SFO, 003615 Headloss Peeeer sas 100, Total Headloss90.022 ft. 
‘ Ks : ii 
344+69,20 5000.00 7.907 y. 098 eae ite 493.2 
10.30 0,00 0.00 O78. 62 ‘0,00 0x99 | ; 
“Sf <0, 00S¥8E Headloss Factors0. 100 iT ota Headioss*0.0Z23 ft. 
344+69.20 BOO. 00 7.289 188 tend 405 e801 504.6 
7.30 0,00 0.00 4689.41 Qo. 00 10599 | 4 
FSO, 004367 neadloss Factors0.100 4, Tata | Headloss=0.024 ft, 
. a ee 
344473, zo 5000.00 7.212 + 9.274" 209.624 515.6 
9.34 0,00 0,00 GOTO. 35 "9.00 0. 00 i : 


Total Headloss*0.,0c2 ft. 
4OF B46 626.0 
*0.00 


4 
1 


aia Headloss=0,020 ft. 


209.664 $36.2 
0.07 ° 


Total Headloss=O.021 ft. 
! 
209.884 . 668.7 
i 
Total Headioss=0,008 ft. 


4 Beye meteD Pe 


VELOC 


10.660 


10,302, - 


10.137 


Y.VidL 


Pavey 


yO 


2947 


bey is 


ivy. cis 


INV EL 


yy Ou 


LVyLOD - 


yy. OF 


v9.0 


17.10 


yy. do 


yy ee 

Un et 
eet. ik 
Pas is 
PaO 


be trload 


AL. Pra 


1.000 


Levu 


1. drug 


1.000 


1. ci 


1.000 


be ha 


red 


belle 


Porat. 


edit’ 


GS © GG &¢ © G6 G&G G&G 


pair 
- 


Ses. vies bees roa Deep wary faces Jertad fread bance sue ot, 
444+0G ,¢ 7d ce S73. 3 
7.08 24c fico 9 Sd 14,95 
Shs was deadloss FactersO.10u Total Headioss=0.0u4 ft. 
neg G0 Fea, a 7.QRy ZOP.PO1 Bs0,7 
Z.4e B.Od wv7T,Z22 17.55 
DATA FILE : AsSUBSSIANLS 
STATION x) De DEPTH ¢ ‘HE AREA 
VMAIN VLEFT VRIGHT CIMAIN QLEFT GR GHT 
Sr=0.,003154 Headloss Factors0.100 Total |Headloss=0.00z ft. 
344 +33 .50 GO00,a0 7.036 9.014 209.903 G84.6 
8.95 Z.52l 3.82 494Z.60 18.91 53.89 | 
(BFEO.CUSIZ7 —- Headioss Factor#0.100 » Total ‘Headioss=0,001 ft. 
i, A 4 
344499 ,20 BOI, 0 7.031 9.616 > 209.904 864.7 
B,S1 2,53 3.13'° 4926.50 19.53 64.92 — 
ao t Ea Ra 
, SFO, 005085 tieaditoss Factors0.100 Total Headloss*0.011 ft. 
aed 2 " a tee wre reds : 
344491 .00 GOOd.,00 7.011 %.S7T ZO7.913 Byxy .6 
3.738 3,00 3.66 4962.91 32.20 Bo.42 * 
GeO ,O0OZBES - Headioss Factor#0.300 F Total Headioss20.010 ft. 
344493420 “BOON .00 Ge BT H.7Z4 + LOG. 923 610.8 
B.6l 3.24 3.68 AFLG. SL 42.19 103.99 
‘SkS0.002637  — Headioss Factor=0.100 Total Headioss=0.019 ft. 
os ; i ae ee ‘ 
344497.20 '. 5000,00 6.944 9.922 207.941 636.1 
B46 G7 ALF 4906.38" 69,34 1g1sa7 
a “ a I 8 sy j : ‘ 
oe SPeO,00Z3e%-. Headloss FactorsQ.100 . Teval Headioss#0.017 ft. 
: 9 » GOQ8.00 —%-) &.901 CPW 7 £09,987 660.3 
B.16 43,080 4:73 | 4310.97 99.60 221.26 3 
: {7 é 1 ees ae ! : Me 
if Wh 8 egy ae Bi H u . SA gi 
Bfs0.002137 Headloss Factors0,.100 {. Total Headiusss0.018 ft. 
anys ne oboe Fltey . ue 4 we pef tee wives oa 
345+ &.20 5000.00 Eta Ye Pay 209 .97E 663.7 
7.70 4.31 4.73 — 4709.34 131.01 ces. Oa hi 
SF50,001949 Headless Factor=0,100 | Total Headloss=0.014 ft. 
va a i 
345+ F620 BO, 00 He WIS 10,067) or. OY. 984 » 7G6.0 
7.65 4.43 6.16 4605.91 163,932 347,43 7% 
va : Pooagnie ch 
ve ‘ orc. ui 
Sf20,.001773 Headluss Factors0.100 , Total Headioss=0.012 ft. 
‘ . bd oF 
345+13.20 Saad, Qc 1 72.0¥7 10.116 ZOP. YF Ve7.7 
T.4E 4.60 8.29 $01.44 177.68 41Z,49 °° 
SHO 01625 Headioss Factor#0,100 Total Headlass=0,011 ft, 
S454+17.20 GOOG 7.061 1UO.17Z 210.007 T4366 
7 4 i boa 2 


nn ae) 


VELOC 


$6340) 


oe 


SB. 1he 


7 EVE 


aia 


foe ad 


7 4 Pel 


INV EL 


Ivy. 


1yy.lo 


WP. lo 


Vey. lo 


yy. 1lu 


Vyy.ad 


lyy.dl 


o A 


Fae oe 


i tha 


AL ba 


Leds 


bl? 


1. ne 


1.Usy 


thats 


Le arr 


ran b 


S 


Pr cae Oran 


7.Qa 4.7 


345+25.20 6000, 
o.d) 4.79 6.50 


DATA FILE « AsSUGRSTAX.S 


STATION q 
VMAIN > VLEFT 
 SF80.001277 
345+29,20 S000, 
6.63 4.02 God 
SFs0,0011 85 
B4E+93,20 Bou, 
6.45 4.83 6. ok 
Sfad.,O01103 
346+397.20 Boog, 


6.29 4.34 6.56 
SfsO,OG1023 


345+41.20 BOO. 
6.13 4.83 £85 


BHO ,uoaryag 


345+45.E0 BOO, 
9S 4.02 G.o4 


SP EO. O08 


34844920 
.33 4 


SPEO.,000G038 


346+69 ,00 Sooo, 
f.04 4.80 &.30 


Shag. OO0497 


345+69,20 6000. 
4.45 4.23 4.68, 
“$f 40.000537 
345+59.Z0 5000, 


$.61 4,36 4.87" 


‘Sf =O .Q00RS4 
ea N\. 
345+99.Z20 = S000, 
4.79 4.52 G07 


‘Ste ed Headlass Factorsa.100 


wWW.2e1 E101 fewed 


Whe Ge rle 
‘ 544.79 


£607,830 


ry 


Tota| Headloss=O,00% ft. 


ue ©. 80 10.264 210.025 Tse .¥ 
4182.79 BOR. 72 611.63 ° 
| De DEPTH | 1 HE AREA 
VRIGHT GMAIN ‘QRIGHT 


QLEFT.. 

Sere . 
Headioss Factors0,100 ° Tea Headloss=0.008 ft. 
10,309 210,039 808.4 
ofS.61 


ac ©. 743 
A07E 37 S40.17 


soe 


Headloss Factor#0.100 Total Headiasss0.008 ft. 


G.617 10.338 $10.040 BzZ7.4 
B77 40 745.90 | 


oa 


BP~OO. OS 


Headioss Factors0,.100° * Toval Headloss*0.007 ft. 


i 


oo 6.479 © 10.370 7 "210,047 


546.2 


BaeL 18 414.40 313.30 
, io ape fee oS F : 
neadioss Factor#0.100 Total Headluss=0.007 Ft. 
' , 
ao 6,337 10.400 210,053 364.7 
S783.87 452.06 8d0.76 


‘ 


Headloss Factor#O.100 ‘+: Fotal Headioss20,006 ft. 


Baz. 


(ere) O.Uyh 


10,426 $10,054 
3645.89 


PAS .23 5 ij 


470.00 

Headioss Factorso.100 Total |Heaglosss0.,006 ft. 

ee i 

6.044 10.451 210.064 FOO. 
3. 1016.65 


Headioss Factor#O, 100 Total IHeadiosss0,024 tt. 


1131.5 


FF, 


SU4G.BY 


Oo 


368 10,648 210.087 
Tobe Je: 


1630, 56 


‘ ' 
Headtoss Factors0.100 Total Headiosss0.007 ft. 


ou ‘ 2.443 10,635 210.074 1104.1 
2587.85 908.84 1444.12 
i 4 ' t “a 
Headtoss Factor*0.100 + Total: HeadiossFO.Uls ft. 
oO B,608 - 10,608 210,109 1049.8 
E475 .08 1604.03 . 
i A 1 


Headioss Factor=Q.100 ; Totai Headtoss#0.008 ft. 


On 
E468 G7 


Z10.117 102 


oe SS 


VELOC 


A GEO 


FAly 


470 


lvyvede 


levy. be mabe 


INV EL Wet sci. 


lye. le any" 


1y97.12 out 
LVF .LE ) 
5 ee ee ett 


Vey. wd 
Ivy. dS Lea 
1.14 aw 


Loy. it tg 


Leo, ba ne 


ofa 


Faust 


ALFA 


lke 


+ 


Lewits 


epee 


} «Utes 


Ltd 


Lo tlee 


hoe ae 


on Oe Os On =) 


c Cc CG ¢€ 


Cc 


4. oe 


Ne 


43S. 0 OVO. 
i] 4.87 6.86 


tu, sh afte. v4 


nléadhoss Factor=0. 


ho o.OLk 


Panny 


S738.4a 


DATA FILE : AsSUBUSTAK.S 


STATION a 
VMAIN VLEFT 
Sf=0,Q00740 


B4or59, ZO 
5.334 4.97 S. 0 


Sha. COO7TSS 


346+59.20 GOO. 
37 4.78 Oo. 73 
SEO? eI 

B4e+79 ZOU Suau. 
Batt + 4694 o. 7S 


SFO ,00Q077TE 


B4O+99. 20 
fo 4te 


4.98 o.o4 


Srsa, OO07S 


347439 .60 
oie 4.56 


Gre. uns 7 


347487 .00 


o. os 4.08 mu 


Steg, adage 


347459. 20 


6.55 4.12 S.01 


Sree, Qs 10 


A47+72.00 Os 
6.59 4.87 red 
Ste, OOOTWS4 

3474+79,20 BOO. 
S.54 4.92 S.93 


oes ee 


SO. 


S000, 


SOC. 


BOQ. 


Fa. 


Oc 


VI GHT QMATN 


Headloss Factor0. 


(Te) ©.OlS 


EI4O. TY Boe .53 


Headloss Factors, 


(oe) o.028 


E307. 43 32.79 


Headloss Factorsd, 


Ou 6.041 


37.47 735.44 


Headloss Factors0, 


054 
T30.9% 


Cele) 


ES97.7E 


Headiass Factora0O. 


Oo & OS 


E9Z0.17 653.16 


Headloss Factors0, 


& OTF 
£435.08 G37 .0} 


Headtoss Factorso, 


a Gel? 


17 36 SS3.24 


tigadioss Factorsd, 


fern) 


Headiass Factorso, 


aa G.O84 


e4hd.54 645.46 


Head/oss FactorsdO, 


Sy OF 
GG. IF 


on 
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5. HYDRAULIC DESIGN PARAMETES 
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f. CHANNEL STABILITY 


LLAGAS CREEK REACH 3A-4/5CHANNEL STABILITY 
6.2 D. HALLSTROM 3/90 


CHANNEL EVALUATION PROCEDURAL GUIDE 
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5. ENTER THE SOIL SAMPLE NUMBER: 
6. ENTER THE CROSS SECTION STATION: 
Items 2 to 6 may be left blank by pressing the return, item 1 must be 
inputed each time the program is excuted. 
Q: flow in feet per second 
b: bottom width in feet 
z: side slope 
a: Mannings friction factor 


d: depth of flow in feet 


vi velocity in feet per second 


Le: length downstream from the tangent of the curve in 
feet 


qu: unconfined compressive strength in pounds per square foot 


ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
13. ENTER Rc: radius of curve in feet 
ENTER 
ENTER 
ITEMS 13 TO 15 PRESS RETURN IF HOT APPLICABLE 
ENTER . Se: slope of the energy grade line in feet eat fone 
17. ENTER 475: seate cibe where 75 per cent of the sample is finer in mm 
ENTER d65: grain size where 65 per cent of the sample is finer in mm 
ENTER d50: grain size where 50 per cent of the sample is finer in m 
ENTER 


tWATER: temperature of the water in degrees F 
PLEASE RETURN TO ENTER TEMPERATURE OF 60 DEGREES 


21. ENTER Sedload: sediment load of the water in ppn 


22. ENTER Angularity: enter the number of the selected descriptive term from 
the menu 


ITEMS 2] AND 22 PRESS RETURN IF NOT APPLICABLE 


OPERATIONS DURING INPUT AND EDIT ROUTINES 


Once the data has been entered the program sutomatically proceeds to the edit 
routine. Program asks if you want to review the data. If the answer is no, 
the program processes the data in the set. If the answer is yes, the program 
displays the input data in menu form. . The program will ask that you select a 
menu number and make the necessary change. It will then ask if you wish to 
review the angularity input. If the answer is no,.the data will be processed. 
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FROJECT: LLAGAS CREEK REACH 3A-4/5,/6 
STATION: 29700 

SAMPLE NU.: 19.3 

BY: D. HALLSTROM 

DATE: 3/22/90 

SET NUMBER | 
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Do you want the results from this set sent to a 
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PROJECT: blagas creek reach 
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SAMPLE NUL: 20.1 
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STATION: 35465 
SAMPLE NO.: 23.3 
BY: dad. hallstrom 
DATE: 4/10/90 


SET NUMBER 5 4 
Q(cfs) b(ft) z n 
8100. 54.0 2.0 .025 
Re(ft) Le (ft) qu Se 
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Not applicable 
Press "Return" to continue 
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Do you want the results from this set sent to a 
file to be sent to the printer (y or n)? 
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SOIL GROUP SUMMARY 2 
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UNIFIED SOIL CLASSIFICATION SC 


RANGE OF PROPERTIES 


% Passing #200 Sieve 28-33% 
Liquid Limit © 33-36 
Plasticity Index 16-23 


GENERAL DESCRIPTION AND BEHAVIOR 


These soils are gravelly clayey sands. The fines act predominately like clay 
soils. Shear strength is very good with a high Q angle and moderate cohesion 
Permeabilities are low to practically impervious depending on in-place density 
and percent of fines. Workability is good and these soils should provide an 
excellent earth fi!l when compacted. : 


RANGE OF DESIGN VALUES 


Unconfined Compressive Strength 1000-1500 asf UNE ONE, SHER ane 
Triaxial Shear Strength (estimated) SRE RT See te 
C 
a 200 psf (Total Stress) 
30 50 psf (Effective Stress) 
3 5 


Permeability K=10 ~ to 10 ~ fpd. 
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SOIL GROUP SUMMARY 3 
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RANGE OF PROPERTIES 


GENERAL DESCRIPTION AND BEHAVIOR 


% Passing #200 Sieve 43-54% 
Liquid Limit 26-38 
Plasticity Index 8-22 


This group consists clayey sands and sandy clays with some gravel in most samples. 
Proportions of sand and fines are about equal. These soils have good shear 
strength with medium values for 2 angles and cohesion. Permeabilities range 

from very low to hearly impervious for compacted samples. These soils will make 
good tight impervious fills but workability would be considered only fair. 

Erosion resistance would be considered high for these soils. 


RANGE OF DESIGN VALUES 


Unconfined Compressive Strength 
Triaxial Shear Strength 


iy 
13° 
30° 


Permeability K=10— 


1000-2000 psf 

(estimated) 
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200 psf (Total Stress) 

100 psf (Effective Stress) 
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UNIFIED SOIL CLASSIFICATION CL 


RANGE OF PROPERTIES 


% Passing #200 Sieve 70-78% 
Liquid Limit 34-39 
Plasticity Index 13-25 


GENERAL DESCRIPTION AND BEHAVIOR 


‘These soils are sandy clays with only about 20-30% sand sizes. Shear strength 
is fair with a major portion of the strength represented by cohesion. Permea- 
bilities are low to practically impervious depending on in-place densities. 
Erosion resistance is very good. 


RANGE OF DESIGN VALUES 


Unconfined Compressive Strength 1200-1600 psf - 
(except #9.1 which shows 650 psf) 


Traxial Shear Strength (estimated) 
Dp G 
iS: 400 psf (Total Stress) 


25° 100 psf (Effective Stress) 
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pRUUECT: LLAGAS CXCEK REACH 3a-4 -S3°6 
STATION: B/2AS7 
SAMPLE Nuys 1 STABUVY CHECK ON Loot RVK (PRAY = 


ea D. CALIRAMS BACKING W714, 2 


DATE: 
Se} Num Lea 1 
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Ke wrt) Lecrt qs Ge 
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feress “Return” te cantinue 


SEDLAL 
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JECT: LOAGAS CREEK REACH SA-4 “S=G 
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PRUIECTs LLAGAS CREEK REACH Sanh SG 
BATION: FFZAIZZO 

SAMPLE NUL: 1 

BY: D. HALLSTROM 
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8. ROCK RIPRAP DESIGN 
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: JUSTIFICATION STATEMENT 
AL So LES TO REACA 3A 
LLAGAS ; REACHES 12 & 13 


Contract No: 50-9104-8-2 
Modification No. 7 
July 6, 1989 


By: 
, Contracting Officer's Representative 


This modification changes the gradation requirements for Bid Item 13, Bedding 
Material, specified in Section 9.a.(2)(a). 


On July 5, 1989, the Contractor called the Contracting Officer to verbally — 
request a change in the gradation of the Bedding Material. The Contractor's 
rock supplier has not been able to meet the gradation limits specified. 


The Contracting Officer reviewed this matter with the Contracting Officer's 
Representative and the State Design Engineer. The COR had called the SDE with 
results of two gradation tests of material placed that did not meet gradation 
requirements. The material was a finer gradation than specified. The 
Contracting Officer requested the State Design Engineer to review the matter to 
see if the material supplied would meet the technical requirements for the site. 


It was determined that, from a design standpoint, the material will perform its 
function. In design, the bedding gradation specified was selected to fit a 
standard ASTM C-33 Coarse Aggregate size. The size selected was conservative 
and other sizes with a finer gradation would also work. 


On a technical basis the material that has been place and is being supplied will 
meet a revised gradation and can be accepted. 


On this basis, the Contracting Officer agreed to Modify the Contract to revise 
the gradation specifications. This will be a no cost modification that involves 
only a specification change. The advantage to the Government is to keep the 
project moving which will free Project Staff time for other work and the change 
will still meet the technical requirements of the project. 


Section I-39, Changes, of the contract is applicable to this modification. 


It is recommended this modification be approved. 


Concurred by: 
State Construction Engineer Date 


Approved by: 
State Conservation Engineer Date 
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9. SLOPE STABILITY 


SLOPE STABILITY 


LLAGAS CREEK REACH 3A-5 


The soils and hydraulics for Reach 3A-5 are very 
Similar to those in Reach 3A-2. The slope stability 
analysis for Reach 3A-2 will be used for Reach 3A-5. 
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a. WASP? 


COMPUTER PROGRAM WASP2.BAS 


WATER SURFACE PROFILES 
RECTANGULAR AND TRAPEZOIDAL 
CHANNELS 


MARCH 1985 
REVISED AWAIBS 


USDA SOIL CONSERVATION SERVICE 
2828 CHILES ROAD 
DAVIS, CALIFORNIA 95616 


BUMMARY 


This program is intended for calculating water surface profiles for steady 
gradually varied flow in man-made channels. Both subcritical end supercritial 
flow profiles can be calculated. The computational procedure is based on the 
solution of the one-dimensional energy equation with energy loss due to 
friction evaluated with the Manning's equation. The Standard Step Method is 
used to compute the water surface profile. 


COMPUTER EQUIPMENT REQUIREMENTS 


The WASP2 computer program was written for use on the Seattle Gazelle computer, 
but may be used with little or no change on most micro computers with the Basic 
language. 


PROGRAM DEVELOPMENT 


The WASP2 computer program vas developed in the California SCS Design Section 
by Donald E. Twiss and David J. Sarvary. The program is derived from the 
general purpose trapezoidal channel hydralics program HYDRA developed by John 
Hanes. The water surface profile portion of HYDRA was enhanced with data file 
and preprossesor features for creating and storing input values. 


THEORETICAL BASIS FOR CALCULATIONS 
1. BQUATIONS FOR BASIC PROFILE CALCULATION 


. The following equations are solved by an iterative procedure to calculate 
an unknown water surface elevation at a cross section: 


See figure 1 


- V2? = < V2 6 ‘ 
_ Ws, i ws, te h, (1) 
deta ae (2) 
where a 4 
WS, ws, = water surface elevations (feet) 
= depth + invért elevation 
Vie v. = pean velocities ~ (cubic feet second) 


= discharge/ares 


g = acceleration of gravity (feet squared per second) 
El = invert elevation (feet) 
h, = energy head loss (feet) 

s. = representative friction slope between cross sections 
c = expansion or contraction loss coeficient 


L = distance between cross sections (feet) 
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FIGURE I. 
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n = Menning's "x" 
a © flow area (feet squared) 
r = hydravlic radius (feet) 
The friction Loss is evaluated as the product of 8 
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The other equations used in this program are particular to mectangular and 


Ko = conveyance st each cross section. 


trapezoidal prizmoidal channels. 


See 


Figure 2 


a = bd + Zd® 


p2b-e aaztent 


r = alp 


T *#b-* 22d 


Fr # ¥ 


(ga/T)* 


where 


2s 
d= 
p= 


rs 


Fr = 


area (feet squared) 
depth (feet) 

wetted perimeter (feet) 
bydraulic radius (feet) 
top width (feet) 

Froude Number 

bottom width (feet) 


side slope (Z:1) 


f 


(3) 


and L. 
(4) 


= discharge or flow at each cross section (cubic feet per 


(5) 
(6) 
(7) 
(8) 
(9) 


manner 


2. 


EQUATIONS FOR PRESSURE AND MOMENTUM 


Sequent depth is calculated by the pressure and momentum equations for use 
in determining hydraulic jump cherateristics. 


P, ° M, s P, . M, (10) 
P = g¥(3b-22d) (1) 
6 rm 


Ms Q? (12) 


(b= Zd)gd 


where 

P). P, = hydrostatic pressures (feet cubed) 
My x, = nomentus (feet cubed) 
EQUATIONS FOR FREEBOARD 


Freeboard is calculated from the following equations: 


Subcritical Supercritical 
Rectangular section 0.1Be 0.2d 
Trapezoidal section 0.2He 0.25d 
where 
He = specific energy hesd (feet) 
d = depth (feet) 


BASIC DATA REQUIREMENTS 


A major portion of the programming in WASP2 is devoted to providing a simple 
and quick method for computing water surface profiles in man-made rectangular 
or trapezoidal channels. 


The data needed to perform these computions are: 


1. 
2. 
3. 
4. 


de 


Flow regime (subcritical/supercritical) 


Beginning depth _ d - (feet) 
Station -sta - (feet) 
Flow -Q - (c.f.8.) 
Bottom width -B - (feet) 
Side slope . -Z - (feet/feet) 
Invert elevation -EL - (feet) 
Manning's 'n' : -R - 

Transition loss coefficient -C - 


DATA FILE PROCESSING 


The WASP2 program has sn extensive dats base management system built in. 
The program is menu driven to reduce the effort in learning to use the program. 
The following options sre aveilable from the sain menu: 

1. View 

2. Search (by Station) 

3. Add to or Create a file 

4. Change (by Station) 

5. Data Pile Processor 

6. Delete (by Station) 

7. Delete (Station to Station) 

8. Save 

9. Load 

10. Print 

ll. Sort List (by Station) 

12. Compute Water Surface Profile 

13. Finish Session 
DISCRIPTIONS OF OPTIONS 

1. VIEW 
The view option allows the array in memory to be shown on the monitor. 


2. SEARCH 


The Search by Station option can be used fe check the other variables 
at a station of interest. 


3. ADD TO OR CREATE A FILE 


The Add or Create option allows data to be input to memory for one 
station at a time. This is particullary usefull to add Stations 
between those at an even increment prior to using the Data File 
Processor option. The other variables such as flow, bottom width, 
etc. can be added later with the Data File Processor option. 


4. CHANGE (BY STATION) 


The Change by Station option is similar to the Search by Station 
option but allows editing of the variables at the Station of interest, 


ed 


7. 


10. 


ll. 


DATA FILE PROCESSO 


The Data File Processor option allows rapid data file construction by 
automatically adding reptitious values to the array in memory. The 
beginping and ending Station is entered for all variables that are 
copstent or vary linesrly. The program adds the value of the variable 
entered to all Stations found in the array between and including the 
Stations entered. The following variables may change linerarly from 
the beginning Station to the ending Station: 


ae Botton Width 
b. ‘Side Slope 
Ce Invert Elevation 


The beginning Station must always be smaller than the ending Station 
when using the Data File Processor option. This makes it perferable 
to build the data file from the smallest station to the largest 
station. The file can then be sorted using the Sort option to go 
upstream or downstream for subcritical or supercritical flow 
respectively. 


DELETE (BY STATION) 


The delete by Station option allows single Stations slong with the 
other variables at thet Station to be deleted. This is particularly 
useful when tvo stations with the same value have been entered. The 
program will not run with two Stations of the same value. 


DELETE (STATION TO STATION) 


This option will delete all Stations and their associated variables 
from and including the beginning to the ending station entered. 


SAVE 


This option writes the array in memory to a permanent disk file with 
the file name specified by the user. 


LOAD 


s 


This option reads the data file specified by the user to an array in 
memory for editing or viewing. 


PRINT 


This option allows a "Saved™ data file to be sent to the printer for a 
hardcopy. 


SORT LIST (BY STATION) cs 


This option is used to arrange in order the Stations with their 
asociated variables in memory. This should be done before saving all 
data sets. For subcritical flow the order is from downstream to 
upstream. For supercritical flow the order is from upstream to 
downstream. 


a 12. 


13. 


14D, 


OMP WATERS CE PROFI 


This option reads a "Saved" date file from disk, calculates the water 
surface profile and prints the output oo the printer. 


FINISH SESSION 


This option returns the computer to basic. 


9 2g 
(2) cians tae 
2g g 


23 


(3) K ” Speeds 


“ 
(4) S, 4(0, + O)~ 
K, + Ke 


(5) a = bd + 2d? 
(6) p= b + 2d(Z*+1)? 
(7) r = alp 


(9) Fr = V 


(10) P, + M, = P, + M, 


(3b+2Zd) 


(Ij) P = d* 

6 - 

(12) M = __Q? 
(b+Zd)gd 


) 3P2’ SUBCRITICAL WATER SURFACE PROFILE 


TEST 


COMPUTED BY: B.TWISS DATE: 4-10-1985 


STATION Q B 1 bc 
ft cfs ft ft 


1900.00 2000.00 20.00 2.00 5.580 


a=0.0250 §0=0. 001000 


2400.00 2000.00 20.00 2.00 5.580 


a=0.0250 $0=0. 001000 


1400.00 2000.00 20.00 2.00): 5..580 


n=0.0250 S0=0. 001000 


2000.00 20.00 2.00 5.580 


az0.0250 $00, 001000 


2000.00 20.00 += 2.00 5.580 


020.0250 §0=0. 901000 


09.00 © 2000.00 «20.00 2.00 5. 280 


nz0,0250 $020. 001000 


+00.00 2000.00 20.00 2.00 5.580 


a=,9250 So=9, 001000 


100.00 2000.00 20.00 2.00 5.580 


n20.925 So=).901000 


100.00 2000.00 20.00 = 2.00) 5.580 


n=9.0250 So=0.901000 


00.00 2000.00 20.00 2.00 5.590 


DATA FILE: As WASP. DBF 


S¥=0.004141 
$#=0.002749 
$#=0. 002357 
$f=0,002114 
$#=0.901944 - Headloss Factor=0. 000 
$#=0.001816 
$f=0, 001716 
“278.8 


St=). 901855 


S#=0. 001568 


CHECKED BY: 
AREA = s«VELOCSCC*dECCGALCUERVELsASEL 
sq ft fps tt tt ft 
174.7 LAS) (107.63-«100,00 105.80 


Headloss Factor=0.000 Total Head]oss=0.416 


224.8 8.90 108.05 100.10 106.82 


Headloss Factor=0.000 Total Headloss=0.275 


240.5 8.32 108.33 «100.20 107.25 


Headloss Factor=0.000 


251.6 7.95 108.58 100.30 107,58 


Headloss Factor=0, 000 Total Headloss=0. 211 


7.68 = 108.77 100.40 = 107.84 


Total Read] oss=0. 194 


7.48 = 108.97 100.50 = 108. 10 


267.5 


Headloss Factor=0.000 Total Headloss=0. 182 


273.5 7.31 109.85 100.60 = 108.32 


Headloss Factor=0.000 Total Head]oss=0.172 


7.17 109.32 100.70 108.52 


Headl css Factor=0.000 Total Headloss=0.184 


283.4 7,06 = 109.48 100.80 108.7! 


Headloss Factor=0.000 Total Headloss=0. 157 


6.96 =: 109.64 100.90 = 108.89 


ft. 


ft. 


~ 


t 


Total Headloss=0. 234 ft. 


ft. 


ft. 


~ 


~ 


t. 


t. 


PASE 1 
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FREE = FROUDE» SEQUENT 


BOARD MUMBER DEPTH 


7.13 0.9 5.55 
$e=0. 004151 

8.31 0.72 4.56 
Se=0. 002749 

8.68 0.86 4.20 
Se=0. 002356 

8.93 0.62 4.13 
Se=0.002114 

9.13 0559 4,01 
Se=0. 001944 

9.29 0057) 3,91 
Se=0.001816 

9.43 0.58 = 3.82 
Se=0. 001716 

9.55 0.54 3.76 
Se=). 00382 

9.65 0.53. 3.71 
Se=0.001568 

9.78 80.52 = 3,86 
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GENGRAL EQUATIONS 
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) Ws z Ws, + ol, Vo_ - a) Vu. + he 
24 
@ Nm * ¢ (a, Yu oa )s acer 


Im ASeuNE §=WNS, 
: a 
2-cAlcoraTe «wy YH. AND he 
3 - CALCULATE Wo, V4ING © | 
4- COMPARE AND REPEAT IF NECDED 


_ LAB 3g AL . | 
: Kis “A CARE ws Pe G rem ito s) 
Q, = Ke 
s, -(2¢ Y 
KytKa, 
2 2 
GK)? 


\ L OVER BANK 
LEFT OVERBANK . MAIN CHANNE RIGHT 


#(1,3) 
AREA (I,2) AREA(T,1) 


2G,2) 


GENERAL VARIABLE PoRM 
SEE ORACLE TORM 


AREA (2,3) 


Z(I,5) | T=StaMOn 3 og z 


BCLS) b yecHANNEL <ve@secnon . oe 
Eu (1,3) 


CASE 2. EL(zz2)<WS<EL(z,3) 
OR EL(t.2)> WS > EL (1,3) 


CASE 3. EL(2,2) < WS> EL(z,3) 


DATA FILE 


Required Data Format 


DATA STATEMENTS MUST BE IN 
THE FOLLOWING SEQUENCE: 


DATA STATEMENT TYPE | PURPOSE 


ld Alpha Heading 

G. Alpha Subcritical or Supercritreal 
Ss Numeric Station Geometry and Begin Dept! 
uy 


through N- Numerieé Station Geometry : 


DATA STATEMENT | ( Heading 
/S56000 DATA PROJECTHS, HANDLES , DATES 
DATA STATEMENT ELEMENT VARIABLE - DESCRIPTION 


\ PROTECTH Name of Watershed ond 
7 Tob (60 characters max.) 


| 2 HANDLE § Your Name 


3 DATE & Todays Date — 
(no comments) 


2 
fae 
ad 


DATA STATEMENT 
ISOIO DATA MODES 


DATA STATEMENT ELEMENT 


2 l 


(Flow Mode ) 


VARIABLE 


MODES 


DESCRIPTION 


SUBCRITICAL or SUPERCRITICA 


' 4 


Yt ei? 


DATA STATEMENT 4-7 (Next Station ) 


15030 DATA STA2, @, B(2,1),B(2.2),8(213), EL (2,1), El (2.2), EL (2,3), n(2.1), N (2,2), N (2,3), 
a (2,2), & (2,3), ec (2,1), 4C(2,2),C 


DATA STATE MENT ELEMENT VARIABLE DESCRIPTION 

Hen j STA2. Stotion ($+) 

“en os ]} Q Flow (cfe) 

4-n | 3 B(2,") Bottom Width Main Chan. (ft) 
4-n | 4 B (2,2) BoHom Width Left Overbank (ft) 
un 5 3 (2,3) Bottom Width Right Overbank (t+) 
u-N 6 EL (2,1) Inv. Elev. Main Channel  (£+.) 
Yen 7 Et (2,2) | Lnv, Elev. LeftOverbank (44.) 
Y= 1) g N (251) Manning's 'N’ Main Channel 
q-n 10 N (2:2) ‘Manning's 'N’ Left Overbank 
y-n T N (2,3 Manning's 'n’ Riaht Overbank 
Y-1r iK4 Z (2,2) Side Slope Left Cver bank 
Yy- 13 2 (2,3) Side Slope Right Over bank 
Y--A 4 2¢(2,1) Side Slope Left Main Channe 
Y-1 iS < (2,2 Side Slope Right MainChann 


LI[-9 Ilo Cc Form loss Cocficient 


¥ 4 
o 


| DATA STATEMENT 3 (First Station) 


15020 DATA stat, @,di, B01), 84,2), 60,3), EL), EL (2), €L(63, Nut), N02), i 
2(1,%, 24,3), Chl, FCC 2, C 


DATA_STATEMENT ELEMENT VARIABLE __ DESCRIPTION 
3 | STAI Stotion (f+.) 
3 2 Q Flow (cfs) 
3 oe BO Beginning Depth (44) 
2 | 4} | BQ!) Bottom Width Marin Chan. (fF: 
3 5 BU1,2) — Botlom Width Left Overbank (f+.' 
3 7 EL (1!) Tay. Eley. Main Channel (f+) 
3 8 Et (1,2) Inv. Elev. Left Overbank (f+) 
SB 3) EV Elev. Right Overbonk _ CH4.) 
3 10 N (41) Manning's ‘Nn’ Main Channel 
3 1 N (hz) Mannings ‘Nn’ Left Overbank 
3 12 | N(i3) - Manning’s “N’ Right Overbank 
3 13 2(1® Side Slope Left Over bank. 
3 | Z (1,3) Side Slope Right Over bank 
3 IS 21,1) | Side Slope Left Main Channel 
3 LK ZC (2) Side Slope Right Moin Channe 
3 17 C Form Lose Coefreent 


Pro jecn aif ait ate “ti Oe Line aaa aS. ohieatet nei at Gate, 
Sub — Super — “This Work sheet Begins 07 Dats Shtement! #3 


Station | Flow Y Beton Bat hae Boflan. |Swert. Invert, _| rmawateg 
ae a. Wid, wel Wickit. Xue Tnoer} Elevation aa , 
ce oP ee DE DS] mam ae rah... mam. | Left. | Right | malv__|,. 
Cannel by V bam) Ver Vl che é wert Orel beta, Clanacl 


MS toate ee tek ee VER. . . Kes A NL OE eI nT em re 
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(Sees Hee ¢ 
e 
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Over ba Marn 
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\ttachment 1 to 0 & M Agreement 


Plan of Operation and Maintenance for Llagas Creek, Reach 3A-5 


This Plan of Operation and Maintenance will cover each of the items listed 
below. The actions will be performed by the sponsors unless otherwise 
noted. 


I. OPERATION ITEMS ACTION 
There as no operation items in this plan. 
II. MAINTENANCE ITEMS . 
All repair or replacement shall meet or exceed contract specifications. 
A. Grouted Rock Riprap Grouted Rock Riprap shall be 
maintained and cleaned; if removed 


or destroyed, or if any parts 
become unserviceable they shall be 


replaced. 
en Weepholes shall be maintained in an 
) operating condition at all times. 


B. Channels Erosion of streambeds shall be 
maintained within acceptable 
limits. Occasional slips and slumps 
of the channel banks shall be 
repaired. Repairs shall be to 
original line, grades, and 
elevations and shall be performed 
following significant flow events. 


Sediment and debris shall not be 
allowed to accumulate. Sediment 
and debris removal from the channel 
shall be staged to comply with 
required permits. 


Areas of scour in the low flow 
channel or other areas with 
recurring scour shall be filled to 
grade with course gravel or rock, 
sized to withstand applicable 
velocities. 
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uitAGAS 


Earth Embankments 


Rock Drop Structures 


Maintenance Roads 


Rock Slope Protection 


Vegetative Erosion 
Control Planting 


Woody Plantings 


CREEK CHANNELS 


Protective cover with shallow 
rooted plants shall be maintained 
to minimize erosion and rilling of 
slopes. Any portion of the 
original cross section lost due to 
erosion or other causes shall be 
replaced. 


Rock drop structures may require a 
higher level of maintenance than 
other maintenance items. These 
drop structures should be inspected 
for scour following major storms 
and repaired if needed. 


The Maintenance Roads and Access 
Ramps shall be maintained at all 
times for use during inspection and 
maintenance. 


Any rock slope protection removed 
or destroyed shall be replaced. 


Any area where the cover is 
disturbed, inadequate, or destroyed 
shall be reseeded and fertilized; 
except in areas where 
mitigation/landscaping is covered 
by a separate Plan of O&M. 


Fertilizer will be applied annually 
between October 1 and November 30 
at the rate of 250 pounds per acre 
as determined by the annual 
Operation and Maintenance 
inspection. 


If mowing is found to be necessary, 
the planting will not be mowed or 
cut until after viable seed has 
developed in a majority of the 
plants. Any mowing or cutting will 
not be closer than 4 inches above 
the ground surface. 


Destroyed, diseased, or dead plants 
will be replaced with the same 
species or an equivalent plant. 


Fertilizer will be applied as 
determined by the O&M inspection. 


1/90 


If weed control is necessary, 
proper application of herbicides or 
manual weed removal will be done 
such that established plants are 
not destroyed. 


I. Local Drainage Inlets The local drainage inlets shall be 
maintained; if removed or 
destroyed, or if any parts become 
unserviceable, they shall be 


replaced. 

J. Fencing Fencing alignment, height, and 
condition shall be maintained as 
constructed. 


III. Total Estimated Annual O&M Costs are $ per mile. 
IV. METHOD OF FINANCING 


Santa Clara Valley Water District funds will be used for 
operation and maintenance costs including contingencies. 


V. INSPECTION AND REPORTS 


coi A. Each June during the life of the measure (50 years) there 
will be a field inspection and report by the sponsors. 
Representatives of the Soil Conservation Service (SCS) will 
assist the Sponsors in making the inspection. Additional 
joint inspections will be conducted after unusual events. 


B. All maintenance items will be inspected with particular 
emphasis to the following critical items: 


(1) Grouted Rock Riprap 


(2) Channels including channel banks and removal of 
sediment and debris 


(3) Vegetative Cover for erosion control 

Cc. A written report will be made of each inspection. A copy of 
each report will be provided by the Sponsors to the SCS 
within 10 days of the date on which the inspection was made. 
This report will describe the conditions found and list any 
corrective action needed with an estimated time frame to 
complete each action. 


VI. APPLICABLE LAWS AND REGULATIONS 
A, 


) 
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SY Operations and maintenance work will be performed in a manner that 
j complies with the environmental concerns in the Environmental Assessme 
oes state laws and regulations, and local laws and regulations. 


VII. LENGTH OF PLAN 


This plan will remain in effect for 50 years following the date of 
acceptance of the last unit of the project by the Sponsor. 


oe 


rae 
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